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We. Coalite and Chemical Products 
Limited, a British Company, of Butter- 
milk Lane, Bolsover. near Chesterfield, 
Derbyshire, do hereby declare the inven- 
tion, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

The invention relates to a process for 
the production of nitrophenols. particularly 
but not exclusively 4-nitrophenols, and in- 
cludes a process for the purification of the 
nitrophenols. 

It is known to produce 4-nitrophenoIs by 
the nitrosation with nitrous acid of a 
I>henol having no substituent in the 4-posi- 
tion, followed by oxidation of tiie nitroso 
compound with nitric acid. The process is 
carried out in two distinct stagps with iso- 
laticm of ihc nitroso compound produced 
in the first stage. Close control of the tem- 
perature in the two stages is necessary, the 
first or nitrosation stage being carried out 
at a tmperature from — 10°C to +5°C 
and the second or oxidation stage being 
carried out at a temperature in the range 
0— 40°C. preferably about 20*C 

It has now been found that the process 
can advantageously be carried out without 
intermediate isolati(m of the nitroso com- 
pound. 

Acconling to the invention, a process 
for the production of a nitrophenol com- 
prises nitrosating a phoiol which is un- 



substituted in at least one position and, 
without separating the nitroso compound, 
oxidising the nitroso group or groups to a 
nitro group or nitro groups. 

According to the invention furthermore, 
there is provided a process for the pro- 
duction of a 4-nitrophenol which comprises 
nitrosating a phenol which is unsubstituted 
in the 4-position and, without isolating the 
4-nitrosophenoi so^ produced, oxidismg the 
nitroso compound to the nitro compound. 

The process is suitably carried out in a 
single reaction vessel or zone and thus vir- 
tually constitutes a process of directly con- 
verting die phenol into a nitro derivative. 

The nitrosation may be carried out at a 
temperature of from — 40°C to +5°C. In 
the oxidation stage, the reaction mixture 
suitably contains 5—25%, preferably about 
15%, by weight of nitric add. 

Hie process is particulariy suitable for 
convertmg /n-cresol into its 4-nitro deriva- 
tive but other alkylphends and other sub- 
stituted phenols, for example, chloro- 
phenols or bromophenols, may be used as 
reactants provided that the 4-position is 
unsubstituted. Phenol itself may also be 
converted into its 4-nitro derivative. 

Purification of the crude nitroph«iol, 
for example 4-nitro-m-cresol, is preferably 
^ected by ccmverting the nitrophenol into 
an alkali metal salt thereof, suitably the 
sodium salt, separatmg - the salt and re« 
generating &e nitrophenol from the salt, 
by acidification. The separation of the salt 
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may comprise the steps of ciystallisation 
and/or filtration or the salt may be separ- 
ated from the mother Uquor by centriiug- 
ing the centrifu^d salt being men prefer- 
5 ably washed with water. 

Such method of purification is fer more 
satisfactory than tnat of dissolving the 
crude nitrophenol itself in a solvent fol- 
lowed by crystallisation of the nitrophenol 

10 from the solution, in that it is sunpler, 
very effective and merely entails care in 
the control conditions which may require 
variation according to the nature of the 
impurities and /or the particular nitro- 

15 phenoL However, any such variaticm which 
may be required in the conditions may 
readily be found by simple tdal-and-error 
experiment 
The invention further provides 4-mtro- 

20 2,3-xylenol as a new compound. The com- 
pound may, inter alia, be used as an inter- 
mediate for the production of, for example, 
the corresponding 4-amino compound by 
reduction of the m'tro compound. 

25 The invention is illustrated in die fol- 
lowing examples. 

EXAMPtE 1 

108g (1 mole) of m-cresol were added 
to a solution composed of 200 ccs of water, 

30 24 g (0.6 mole) caustic soda and 82.8g 
(12 moles) sodium nitrite, the whole form- 
ing a homogeneous mixture at room tem- 
perature. This mixture was added slowly 
but with rapid agitation to a solution con- 

35 sisting of 105 ccs of water and 210 ccs of 
concentrated hydrochloric acid maintained 
at a temperature not exceeding 5**C After 
all the /n-ciesolate had been added, stir- 
ring for a further 30 minutes ensured com- 

40 pletion of the nitrosation. (In a concurrent 
run, the 4-nitroso-/ii-CTesoI, M.P. 155**C d., 
was isolated at this stage of the reaction 
and the yield was found to be 91% molar). 
The reaction mixture was allowed to warm 

45 up to room temperature, all excess oxides 
of nitrogen bemg thereby expelled. 133 ccs 
(189 g) of concentrated nitric acid were 
added to the stirred reaction mixture at 
room temperature. 134 g (0.875 mole) of 

50 4-nitro-OT-cresol (M.P. 122°Q were isolated 
from the reaction product, a molar yield 
of 96% based in the nitioso compound. 
The total molar yield based on m-ciesol 
was 87,5%. . 

55 The run was repeated with the use of 
sul|riiuric add in place of hydrochloric 
acid in the nitrosation stage. Similar re- 
sults were obtained. 

Example 2 

60 128.5 g (1 mole) of 2-chlorophenol was 
added to a solution of 1200 ccs water, 56 g 
(1.4 moles) caustic soda and 103.5 g (13 
moles) sodium nitrite. The mixture was 



slowly added to a well agitated mixture of 
154 ccs of concoitrated sulphuric acid and o5 
2400 ccs of water held at — 5**C After 
half an hour's stirring when all the chlcro- 
phMiolate had been added, the mixture 
was allowed to warm up to room tempera- 
ture and 635 ccs (900 g) <rf concentrated 70 
nitric acid were added. On completion of 
the oxidation, 87.2 g (0.504 mde) of 2- 
chloro-4-nitro phenol, MJ. 109*'C were 
obtained, a 50.4% molar yield based on the 
2-chlorophenoL " 

Example 3 

122g (1 mole) of 23-xylenol were added 
to a solution of 250 ccs water, 40 g (1 mole) 
caustic scNla and 82.8 g (1.2 mole) sodium 
nitrite. This mixture was slowly added to 80 
a mixture to 350 ccs of water and 250 ccs 
of concentrated hydrochloric add with 
vigorous agitadon at 0**— 5**C After the 
addition and an extra half hour's reaction 
time, the whole mixture was treated with 85 
300 mis (425 g) concentrated nitric acid 
and the oxidation allowed to proceed at 
20*C On filtration, 142 g of crude nitro- 
xylenol was obtained and this was sub- 
jected to steam distillation. Prolonged 90 
steam distillation was required to remove 
the more volatile 4.6<unitro.2,3-xylenoL 
Extraction of the steam distilkte with ether 
yielded 92 g of the 4.6-dmitro-2.3-xylenol, 
M.P. 85*»C 95 

The residue from the steam distillation 
was leached several tunes with boiling 
water and the extracts were crystallised. 
This gave 48 g of impure 4-nitro-2,3- 
xyl«iorMJ. 117*C Tliis was purified 100 
throu^ its sodium salt in a manner simi- 
lar to that hMemafter described in Ex- 
ample 5. Pure 4-nitro-2.3-xylenol was there- 
by obtained in Ae form of pale yellow 
needles, M.P. 126*C. Its phenylurethane 105 
derivative had a M.P. of 145**C. The molar 
yield of the 4-nitro-23-xylenol was 35.0% 
and that of the 4,6Klmitro-2,3-:]^lenol was 
43.4%. 

Example 4 110 
100 g (0.655 mole) of the tedmical or crude 
4.nitro-i»-cresol, M.P. 122''C obtamed in 
Example 1, was stirred into a mixture of 
200 ccs waterand 43.5 g (1.09 mole) caustic . 
soda. The whole mixture was wanned to 115 
60**C with stirring, then cooled and filtered. 

The filtrate was suspended in 500 ccs 
water, stirred vigorously and acidified with 
dilute hydrochloric add The product after 
filtering and drying was 95.7 g (0.625 mole) 120 
4-nitro m-cresol, M.P. 128*C, of 100% 
purity, representmg 95.7% recovery. 

Example 5 
• 157 g (1 mole) technical 4-nitro-2,5- 
xylenol. melting pomt 112'*C, as obtained 125 
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by nitrosation^xidation of 2,5-xylenol in 
accordance with the process of the inven- 
tion, were stirred into a mixture of 67 g 
(1.67 moles) caustic soda and 304 ccs 
water. The whole mixture was wanned to 
60*'C and cooled with stirring to 15*C. 
The sodium 4-nitro-2.5-xylenate was thai 
centrifuged rigorously free from the alkyl- 
me mother liquors, suspended in 750 ccs 
10 water, stirred, and acidified with dilute hy- 
drochloric acid. The filtered, dried product 
was 133.5 g (0.85 mole) of substantially 
pure 4-nitro-2,5-xylenQl, melting point 
12rc. This represented 85.0% recovery. 

15 Example 6 

173,5 g (1 mole) crude 4-nitro-2-chlorx)- 
phenol, melting point lOS^'C, were stirred 
mto a mixture of 67 g (1.67 mole) caustic 
soda and 332 ccs water, wanned to 60**Q 

20 stirred and the sodium salt crystallised 
After working up in the usual way the 
sodium 4-nitro-2-chlorophenolate was sus- 
pended in I litre of water and slowly acidi- 
fied with dilute hydrochloric acid. Upon 

25 filtration and drymg, the product 4-nitro- 
2-chIorophenol (157.0 g 0.905 mole) had 
a melting point of 110**C and was substan- 
tially pure. This represented 90.5% recov- 
ery. 

30 Example 7 

A stirred 75-gallon vessel containmg 15 
gallons of water was charged with 20 lbs 
of 2-chlorophenol, 16 lbs caustic soda and 
9 lbs sodium nitrite and the whole mixture 

35 was maintained at 5°C. The mixture was 
pumped slowly into a similar vessel con- 
tammg 40 gallons of water and 26 lbs of 
concentrated sulphuric acid at — 5*C. 
When all the chlorophenolate had been 

40 pumped in, the temperature was increased 
to 20**C and 10 gallons of 70% nitric acid 
were added. Upon completion of the oxi- 
dation, the product was centrifuged, 
washed and dried, 21.5 lbs of 2-chloro-4- 

45 nitrophenol, M.P. 109**C, being obtained, 
a molar yield of 79.5% based on the 2- 
chlorophenol. 

3-Chlorophenol has been subjected to 
nitrosation /oxidation in a similar manner, 

50 the nitro product being substantially com- 
pletely the 4-nitro derivative. 

Example 8 
A mixture of 0.5 mole 2,5-dichloro- 
phenol, 0.75 mole sodium nitrite. 0.5 mole 

55 caustic soda and 1 litre water was slowly 
added to 1100 ccs of 10% hydrochloric 
acid at 0— 5'^C. This gave a 54% mole 
yield of 4-nitroso-2.5-dichlorophenol. Oxi- 
dation was then achieved by the addition 

60 of 400 ccs. cone, nitric acid and warming 
to 20°C. The mixture was worked up by 
steam distillation and crystallisation from 



boiling water, 4-mtro-2»5-diclilorophen<d 
(MP. 117^Q and tihe 2,4-dinitro.3,6-di- 
chlorophenol (M.P, 146*'Q being thereby 65 
isolated. 

2,6-, 2,3- and 3,5-diddorophenols have 
also been subjected to the nitrosation /oxi- 
dation process accorduig to the invention 
with the production of the correspondmg 70 
dichloro-4-nitrophenols. The (uchloro- 
phenols are less readily nitrosat^ than 
the monochlorophenols and the alkyl- 
phenols. 

WHAT WE C3LA1M IS:— 75 
L A process for the production of a 
nitrophenol, which comprises mtiosating 
a phenol i^cb is unsubstituted in at least 
one position and, without separating the 
nitroso compound, oxidismg the nSrosa 80 
group or groups to a nitro group nitro 
groups. 

2. A process for the production of a 4- 
nitrophenoL which comprises subjecting to 
nitrosation a phenol which is unsubstituted 85 
in the 4-positian to the phenolic hydroxyl 
group and, without s^arating the nitroso 
compound, oxidising tne nitroso group to 
the nitro group. 

3. A process according to claim 1 or 90 
claim 2, m which the nitrosation and oxi- 
dation are carried out in tl» same ve^el 

or zone. 

4. A process according to any one of 
the ^ceding clahns, in which the oxida- 95 
tion IS effected with nitric acid. 

5. A process according to daim 4, in 
which the nitric acid forms 5—25% by 
weight of the reaction mkture. 

6. A process according to any one of 100 
the preceding claims, in which tte ptenol 

is an alkyl-phenoL 

7. A process according to daim 6, in 
which the phenol is m-ciesoL 

8. A process accordmg to daim 6, in 105 
which the phenol is a xyk^oL 

9. A process according to daim 8, in 
which the xylaiol is the 23-isomer. 

10. A process according to daim 8, in 
which the xyknol is the 2,5-isomer. 110 

11. A process according to any one of 
claims 1 to 5, in wliich the phencd is a 
chloro- or bromo-phenoL 

12. A process according to any one 

of daims 1 to 5, in which the phenol is 115 
2-chlorophenoL 

13. A process according to any one of 
claims 1 to 5, in which the phenol is 3- 
dilorophenol. 

14. A process accordmg to any one of 120 
claims 1 to 5, in whidi liie ph^ol is a 
dichlorophenoL 

15. A process according to any one of 
clahns 2 to 14, in which the 4-nitrophenol 

is separated m the form of an alkali metal 125 
salt and the salt is acidified to release the 
nitrophenoL 
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16. A process according to any one of 
claims 1 to 14, including the steps of separ- 
ating crude nitrophenol from the reaction 
mixture, convertmg the nitrophenol or 
5 nitrophenols into an alkali metal salt there- 
of, separating the alkali metal salt from 
mother liquor and regenerating the mtro- 
phenol from the said by addificatioa 

17 A process according to daun 13 
10 or claim 16. in which the alkali metal salt 
is the sodium salt ^ 

18. A process accordmg to clami lo, 
in which the salt is separated from the 
mother liquor by centrifuging. 
15 19 A process according to claim is. 
in which the centrifuged salt is wa^ed with 

water. ^ 

20 A process accordmg to any one or 
daims 15 to 19. in which the nitrophenol 



is conv^ed to an alkali metal salt by re* 20 
action with aqueous sodium hydroxide. 

21. A process for the production of a 
4-nitrophenol, substantially as herdnbefore 
described with reference to any one of 
Examples 1, 2, 3. and 7, 25 

22. A process for the purification of a 
crude 4-nitrophenol obtained by flie pro- 
cess claimed in daim 1. substantially as 
heidnbefoie described with reference to 
any one of Examples 3, 4. 5, and 6. 30 

23. A nitrophend whenever obtained 
by the process claimed m any one of the 
preceding daims. 

24. 4-nitro-23-xylenoL 
EDWARD EVANS & CO., 

53—64 Caianceiy Lane, 
London, W.G2. 
Ag^ts for the Af^licants. 
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